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THE LEAD FOISONING PROBLEM IN THE FOUR FLYWAYS

Knowledge about lead poisouing is divisible into three parts: what we knov,
what we think we know, and what we don't knov. Among the things we know 1a
that most species of wildfowl, when glven the opportunity, will pick up and
svallow lead shot pellets. Once ingested, one or more leaud pellets when
eroded by gizzard action can kill a duck or goose. Under certain conditions
heavy lospes among wateriowl may occur from lead poisoning in relatively
small areas, Added to thesce knowno ias the growing realization that we can

no longer afford to permit such wastage of waterfowl. All savings count, and
lead polsoning constitutes a drain on the resource which we could well do
without.

less cartain is our kuowledge of the over-all effects of this malady, en
uncertainty which is excusable because the problem is complex. For example,
among the verious specles, mallards are more susceptible than sume other
kinds of waterfowi. Murthermore, wild mallards are more susceptible than
tame mallards and old mallamds nore than young ones. Diets and streases
(such as cold or lack of food ) have a bearing on whetber the bird dies or
survives. Above all, the availability of toxic shot varies from place to
place, dependiag on the nunber of shells fired, and it varles from time to
time, depending on wuter depth, typs of bottom and perhaps other fuctors.

Frank C. Bellrose of the Illinols Natural History Survey has done the best
Job to date in putting the lead poisoning problem in perspective.* He

used a combination of stomach aunalyses, fluoroscopy, and controlled feeding
toc arrive at a measure of tihe losses in various parts of the country. His
findings leave little room for doubt that the problem is videspread and
important. Certainly no one has produced information contﬂry to this con-
clusica. But we 3till. have to place this information in the "what we think
wve know" category becuuse of the difficulties mentioned.

There are many things wo do not know about leed polsoning. Moasi importent,
ve have devised no practical means of eliminating or even reducing this
mortality factor. We know very little about the side effects when leaded
birds recover. We kuow toc littls about how long lead shot remains avail-

able to waterfowl in various soil typss or how to elizinate lead at exist-
ing trouble spots.

Periodically in the past, lead poisoning has been identified as en impor-
tant problem needing u solution. Considerable effort alresdy hes gone into
seeking a solution but obviously not quite enough. This time geveral con-
servation groups workiug closely with industrial experts, aere determined to
£ind an answer which can bo measured in terms of birds saved.

*Seo Bellrose, Frank C. 195%9. Lead polsoning as & mortality factor in
vaterfowl. populations, I1l. Katural History Survey Bul. Vol., 27, Art. 3.



One phase of the present study involved the solicitation of comments regard-
ing lesd poisoning from various parts of North America. More than 300 re-
ports have been received. We have extracted pertinent information from
these reports and prepared the following summarization, grouped by flyways.

Sources of Information

Early in 1964 the Bureau's Ragional Offices distributed a questionnaire to
their field stations requesting information on the presénce or auvsence of
lead poisoning. Similar informaticon was collected through the flyway
councils, from State waterfovl personnel and from others. This approach vas
used to update similar infcormation collected by Bellrose nearly s decade ago.

The reports provided us with much useful information concerning the lead
poiaoning problem. By pilecing them tugether, a general, although minimal,
picture emerges of the problem's over-all importance.

Results of 8 survey of this kind, hovever, can not Le taken at face value.
A negative report, for example, did not necessarily reflect the presence or
absance of the probvlem in e given area for a variety of reasons. Reportis
vere received from fish hatcheries, refuges, and other places where there
vas no opportunity for lead to accumulate. Some reporters lacked the experi-
ence %o recognize the dipease. Others were nev in the urea on which they
vere reporting. This vas evident in several cases, vhen two or more indi-
viduals reported on the same area, bui their obiervations and conclusions
did pot agree. Even reports {rom laboratories, including diagnoses for
diseases and foods, cannot be accepted without reservation. These examina-
tions sometimes ignored lesd or lead poisoning.

Few reports wvere based on specific studies designed to show the presence or
absence of the lead poisoning problem. large-scale die-offs usually attract
attention but lesser losses usually go unnoticed.

These points should be remembered when evaluating the reports which follov.
Also, bear in mind that wildrovl ary extremesly mobile, hence a single con-
taninated area along & flight route otherwise "clean" may produce a fatal
case of lead poisoning. About threc-fourths of the reports vere negative
but this should not mislead us as to the over-all potential of the problem.



ATLANTIC FLYWAY

Lntario

Eassex County, March 1953. "...large numbe:s of canvasbacks were found in a
dead and dying condition in the River Canard Marsh.. Five..sent to our Re-
gearch Station-<had typical leed polscnling symptoms.”

Victoria County (Pigeon Lake) 5/3/55. "...approximately 2000 (gresater
scaup) in the raft---were not able to fly or dive. Residents in the area
reported many dead birds found along the shore cf the lake. Seven of these
birds were dellvered %o the Southern Research Station for examination and
five of these showed lead shot in the gizzard.. All birds examined while
alive showed typical symptom: of lead poisoning. A subsequent toxicological
report indicated the pre:ence of heavy abnormel concentrations of lead in
the iiver, kidneys, and ingestoe--."

Kent County (Rondesu Muorsh) b/30/56. "..Approximately 200 dead end dying
redheads and canvasbo :Ks--some of these birds wvere found to have lead shot
in the gl:zard and it was acsumd that this dle-off was caused by an ocut-
break of lead poisoning.”

Victoria County (Pigeon L. ) 5/7/57..involving £ flock of about 1500 scaup-

"essSome fourteen of these birds were collected and examined clinically at
the Ontario Veterinary College and it was determined that thege binds were
suffering from lead poisoning.”

Simcoe Ccunty - April 1y58. "A single grenter scaup vae found dead---and
n clinfcal exnm’~atione-revealed that 1t bad Jied of lead poisoning.”

" eesdt may e - to note that the greater s:aup seems to be the most
vulnerable and al.o the most localized specles affected., There are strong
indications thut the dlseased scaup were rnot exposed to the leand shot in
Ontario, and 1t is now assumed that they miou huve arrived from somewhere
in northern New York Siate."

"eseit 18 our cpinion that this particular problem is not of great concern
in Ontario nt the present time since we have no authentic cases in the past
few years." (Doug. Roscborough, Ont., Dept., lands and Forests).

Maine

"esenot an important problem in Maine” (H. E. Spencer, Jr., Waterfowl Re-
scarch Leader),

“"We should not expect that ring-necks would be as Jlkely to acquire lead
shot vhile they are in Maine as thoy would farther gouth, vhere they feed in
areas subjected to much heavier shooting pressure, ilevartheless, 3 ocut of



90 stomachs examined were found to contain lead pellets.” (Mendsll, 1958)*
Negative reports from Moosehorn NWR** and GMA at Augusta.

Nev Hampshi.e

"To the begt of my knowledge lead poisoning does not occasion the loss of
any birds in this State and no problem exists in this regard..” (H. C.
Lacaillade, Stute Game Biologist).

"I do not feel lead poisoning is an important factor in New Hampshire."
(HO 'll'. Bl‘wn, Gm)o

Vermont .

About 1955-56, ten lead-poisuted black ducks and mallards vere found near
Milton. "...some ducks are lost in this area each year due to lead poiscn-
ing. Few are actually found or reported...” (B. W. Parker, GMA)

Regative report from Missisquoi NWR.

Massachusetts

1945-49. (Newburyport arca). L sses of Canada geese, mostly in the uspring,
occurred every year. Always found up to 2 or 3 dozen either dead or barely
alive. Mogt of those examined s%ill had lead shot, often 12-15 pellets and
on¢ had 73 shots of various sizes. Occasional black ducks with typical
symptoms also found, usuelly in midwinter and early spring.” (C. E. Addy,
Atlantic Flyvay Reprecentative ;.

",eet0 my knowledge we have had no mortulities that were traced to this
cause.” (G. F. Pushee, Jr., State Game Biologist).

".ss4t 18 unknown Jjust how significant o mortaliiy factor leed poisoning
may be in this section. It may occur locally but be masked by what is con-
sidered normsl late fall or winter loss ascribed to other causes." (W. R.
Forward, Parker River NWR).

Negative reports from Monomoy NWR and GMA at Plymouth.

Connectlcut

"Our recorded information...is completely negative. ...some years back
there were two or three reports from ygunners of shot in the glzzards of birds
bagged in the lower Conpecticut River." (J. S. Bishop, Fed. Aid Coordinator).

Hegative report received from GMA at Haddam.

¥Refers to bibliography on 1lead poisoning in report dated 5/10/6%.
#WR = Hational Wildlife Refuge or Refuges. OMA = U, S. Gane Management
Agent.



Rhode Island

"A 10 year food habits study conducted by the State showed that less than
ona percent of the duck gizzards ccntained lead." (W. D. Snow, GMA)

Hev York

Betveen January 1939 and January 1944, 172 adult black ducks, wood ducks,

and aallards, mostly found dead were autopsied. These were considered "fairly
representative of the occurrence of lead in the thres species (during that
pericd) i.e., possibly a 2 percent annual losa of adults.” Other cases (less
typical) 3 canvasbacks with lead, out of P sxamined, 5 greater scaup cut of
15 and 3 ¢+idzneyes out of 6. Regular i_.ses occur of wintering waterfowl
both upstate and on Long Island. Lead polsconing appears occasionally to be

a contributing factor but birds have not always been checked carefully,”
(Dirck Benson, Senior Wildlife Biologist).

"During the month of April 1963 I had occasion to examine nine Canada geese
that died from undetermined causes in Jefferson Co., N. Y... I found lead
shot in the gizzards of 5 of the 9 geese and could find no other indicsticn
ae to vhat may have caused death.,” (D. F. Llais, GMA).

"Lead poisoning measurement techniquer have been and are stuill totally ia.
adequate. The glzzurds of a very sma’l percentage of the birds which died
from unknown causes have been examinea and only cne--a Canada goose--vas
found to contain sho:." (J. S. Morse, Montezuma NWR).

Regative reports from Iroquois NWR ani GMA in the soutbern district of New
York.

Pennsylvania

"Pymatuning area had its firut noticeabls loss by lead poiscning in the
spring of 1961. Approximately 40 Caneda geese were lost. Diagnosis vas
made by personnel of the Patuusnt Research Station from examination of 6
birds submitted. One bird haz a total of 52 shot peilets. All had in ex-
cess of the number to cause drath. Dates of outbreaks vere March 1961,
March 1962, March 1963, ard i few birds (estimated 15 Canade gesse and 2
svans in spring of ].96& }+ The loss alvays appesrs after migrant birds oppear
in the spring migration. Appnrently the loss--.at Pymatuning are birds that
havea vintered in an area vhare lead pellats are available. After making this
mich of a northern flight the birds becore wesk and cannot continue their
normel flight. As yet nope of ocur local banded birds have been affected and
I feel that the problem is one of the southern wintering range.” (Ray
Bicklas, Waterfowl Mgt. Agent, Penna. Game Comm. )

Pymatuning, May 1962. "I turped four of the birds {of 10 found) over to--
the Putuxant Research Refuge and--their gizzards contained from 35 to over
50 lead sh¢tjun pellets. Thare were approximately 2,000 Capada geess in the
area at the ime and it is not known hov many more birds were affected.”

(5. T. Miller, GMA).



Rew Jersey

" eeslrad poisoning has never been a problem in YNew Jersoy because of the
types of bottom imvolved, Fresh and coagtal marshes, bay estuary, and
stream bottoms are very soft here and the lemd shot sinks in fast.."

(R. J. Hawley, GMA)

Negative reports also from Brigantine and Xillcokhwi“ NWRa.

Hovever, according to Shillinger and Cottam (1937)* 22 1936; "..14 ducks
from the Delawvare Bay region in northern Delavare and southern New Jersey
vere autopsied. Shot waa found in sll the gizzards, the number of shot
ranging from 3 to 19 per bird."

Delavare

"eesefor the past five years there has been an annual mortality of about 66
geese from an unknown impaction llusease...a8s sume authorities believe these

impactions may be an after-effect of lead poisoning.” (G. T. Nightingale,
Bombay Hook NWR).

"Sick and dead (Cansda) geese (50-75) were observed on a fresh water pond at
Cape Henlopen, Del., during th- last two weeks of February (1964). All the
geese were found to have from 1-37 lead shot in the gizzard." (T. R. Callo
and R. Halstend, GMA)O

"The only area in Delawsre wherc we have any indications is the Rehohoth
Bay area in southern Delavare. ALl of these determinations wore made at
Patuxent end will no doubt be included in somegne else's report. The date
of the only outbreak I have on record here was last February and to the
beat)or our informstion about 200 birds were lost.” (J. L. Harmic, Ase't
Dir,

Maryland

".se8everal factors peculiar to this ares should contribute to quite a bit
of l=ad polsoning even though not reported..some of these blind sitec have
been consistently shot over for upwu.ds of 200 yvars. The hard sand bottca
characteristic of much of tha gunning area of Chesapeake Bay would contribute
to the retention of spent shot... In this area, diving ducks are particu-
larly vulnerable to this possibility." (C. Ruiter, Jr., GMA).

"While studying the food habits of waterfowl of Chesapeake Bay in Maryland,
considerable numbers of lead-poisoned "sick" birds were observed and ex-
anined, particularly along the eastern shore. Most of these ware diving
ducks vith greatest iacidence occurring in cunvasbacks, redhea’s and lesoer
scaup. It is probable that the widespread practice of illegal baiting
around off-shore blinds is partly responsible for leed poisoning in this

¥Eee hiviiography.



area, Through baiting, diving ducks are lured into feeding in the very
areas where largest concentrations of lead shot may be found," (R. E.
Stevart, Wildlife Research Biologist).

Negative reports from GMAs at Prince Frederick and Cambridge.
Weat Virginia

"To my knowledge =9 case of lead poisoning has uver occurred in the State
of West Virginis.” (J. A. Donnelly, State Bilolcglat).

Negative report from GMA at Charleston. I

V:Lrginin

Currituck Scund, one of the country's most famous shooting areas, was also
cne of the first places where lead polisoning was reported. Dr. George B,
Orinnell accurately describeit the symptoms of victims in this area in 1901,
In 1936, five mallards from Pamlico Sound apperently died from lead poison-
ing. Shillinger & Cottam (1937).*

"In the Back Bay area of Virginia outbreaks of lead poisoning occur annually
cod affect (1) Greater snow geese (2) Canada geese (3) Swens (4) Diving

ducks..» The past winter losses were light (about 100 birds), but some years
the losses run as high as 500-1,000 birds." (D. R. Ambrosen, Back Bay NWR).

Food habit studies conducted by John Sincock (Bureau Biclogist) in the Back .

Bay, Va. - Currituck Sound, N. C. area from 1958-61, showed the following
incidence of lead shot in gizzards:

Species No. examined No. with shot % with shot
Black duck 52 l:i 25.0
Mallard 52 =] 1.5
Pintail, Wood duck sl 3
Baldpe%e, Gadwall 159 1
G.W, teml & Shoveler 51 0
Redhead & Can 19 1
Ringneck 65 by 6.1
Scaup 2h 1
Other divers _16 0
Total ducks 552 29 5.2
Cansda geese 122 5 k.0

"Thy Back Zay area 1s the only one I know of where we have severe outbreaks
of lead poisoning...the first outbreak that I know of was from Jan. through
March 1956. At this time the principal birds affected were swan, Canada

geese, canvasbacks, and redheads (est. about 5,000 lost). The annual snov

#Sae bibliography.



goone die-off would be between one and five hundred birds - depending where
thay are feecding. Severe outbreaks of lead poisoning of waterfowl in the
area of Back Bay are not likely to ocour except during perlods of extremely
low water, snow geese excepted.” (C, P, Gllchrist, Jr., State Biologist.)

"Ms £iles do nu'. indicate ncr can I personally confirm sny waterfowl losses
resulting from lead poisoning in the vizinlity of Presquile. However, the
ad Jacent Curles Neck Harsh has been heavily shot over many years and there
is little doubt that some 10ss from this disease occurs." /{J. H. Roberts,
Presquile NWR)

" A number of swans were found on amd in the viciuity of Chincoteague Refuge
in Virg: :io in the period 1959-1961 which were believad to have died from
lcad poisoning.” {A. E. Weinrich, GMA)

Negative report from GMA at Onencock.

North Corolina

"Lead poisoning is not a seriocus problem at this time in the Pea Island
Refuge area... Increused use and serious drought conditions could alter
these conditions whereby lead polsoning could become an important manage-
ment problem.” (W. C. Good, Pea Is, NWR).

"Mattanmuskeet has some losses by lead poisoning each year, mainly Canada
geese - a few whistling swans are also affected....large numbers of birds
are lost during some seasons (est. 4,000 C. geese in 1960). This could be
brought about by low water levels at blind sites or the birds could have
picked up the lead during migration. ...we realize that lead poisoning
among waterfowl is very scrious...amd it 1s hoped that corrective action
can be taken in the near future.,” (W. G. Cahoon, Mattamuskeet NWR).

"Have not encountered lend poisoning in this area of southeast North Caro-
lipa., ...this is not a maJjor waterfowl hunting area and {hunting) 1s not
usually concentrated in ope area.” (C. D. Plant, GMA).

Negative raports from new Pungo NWR and from GMA at Washington.
South Caiolina

"We have no authentic reports of !2ad poisoning in South Carolina..."
(F. P. Nelson, State Federal Aid Coordinator).

“T have nevir encountered apy lead poisoning in the ducks of South Carolina.
duwever, this does not mean that there has not been any. We have so many
raccoons and othexr varmints in our marshes tha% a duck doesn't have to slow
down much before sorething makes a meal of him." (W. C. Lehmann, GMA).

Other  egacive reports from Cape Romain, Carolina Sendhills, and Santae
NWR» utd from GGMA at Columbia,



Georgla
"If we have lea: poisoning it 1s negligible, however, we have not had uny

type of study concerning the problem." (R. W. Whittingtoi:, Sta%e Waterfowl
Proj. Leander )0

Negativa reportec rerceived from Savanna, Okefenokee, and Piedzont KWRs and
from GMA at Albany.

Florida

Negative reports received fron the following areas: BSouth Florida refuges,
Lake Woodruff, Merritt Islend, St. Marks, and Chassahowitzka NWRs and from
UMAs at Sebring and Tallahassee,

Atlantic Flywsy Summary

From the information at hand, it is difficult to evaluate the over-all impor-
tance of lead poisoning to tlie waterfowl cf this Flyway. There are several
kno4n concentration areas (notnbly Chesapeake Bay, Back Bay, and Currituck
Sourl, apd Mattamuskeet) where lead poisoning is s definite threat to duckn,
geese, ard swans and where a large part of the flyway's wvaterfowl population
feeds for extended periocds. The threat ‘.o pgreater snovw geese and whistling
swans may be particularly important because the lim!ted wintering grounds of
these birds coincides with areas known to have a high potential for lead poi-
soning. The threat to wintering canvasbacks may also be significant for
reasona discussed under Maryland. Locally, at least, black ducks and mallards.
appear to consume congidernble numbcss of lead shot. Thus, despite che large
pumber of negative reports...some statewide...the conclusion ssems ineacap-
able that laad poisoning is an important mortality factor to the vaterfowl of
the Atlantic Flyway.



MISSISSIPPI FLYWAY

Manitoha

This Province at the fount-ead of the Flywsy, recorded e cerious lead poi-
soning die-off for the first time in the late fall of 1962, This outbreak
vas we !l documented. ‘porismen reported that large numbers of ducks, mostly
mallarus, were dead or dying at Grunt's Lake, 20 miles northwest of Winni-
peg. The R. C. M. P., Manitoba Gaze Branch and Manitoba Department of
Healt)l, immediately collected specimens, conducted x-rays, and examined in-
ternal orzans and bones of a number of victims. The verdict was lead poi-
soning and the number of casualties was set at 1,000.

E. J. Bossenmaier, Game and Fur Management Chief for the Menitoba Wildlife
Branch had this to gay about these losses:

"The die-off appeared to be the afteraath of an unusual chain of events
that involved large numbers of mallards exposed to heavy hunting pressure
for ai extended period into late fell.

"It ell ntarted in August vhen heavy rains flooded large acreages of ripen-
ing grain in a low-lying district centered 30 miles north of Winnipeg. An
estiaited 400,000 mallards were in the flooded district when the hunting
seas >n opened in early October. These birds were sublected to constant
and heavy hunting pressure in the flooded grain fielis. They were not
scarvd out of the area, bowever, and good hun“ing continued under unsea-
Bonably mild weather past mid-November. Freeze-up came gradually and
witrout deep snow,

Just prior to final freeze-up, the few thousend msllards that still re-
mained were concentrated on Grant's Lake, a shallow marsh in the districg,
end it is here wvhers the lead pol ioning die-off was noted. It appeared

all ducks in the district that hal become weckered from lead poisconing
dwring the fall on the flocded flelds accumilated on Grant's lLake, the
last wvater area to ice over, during the finsl stages of freeze-up. Orant's
Lake itself is a waterfowl refuge and it is unlikely the birds found lead
rhot there. Heavy hunting pressure, short days, below freezing tempera-
tures and poor field-feeding con'itions subjected the birds on Grant's Lake
15 cunsiderable stress after mid-November."
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Minneaota

"While c.ramatic die-offs of ducks from lead poisoning occur on oc:asion
(note “smer's reference to Heron Lake), these are probably not neariy as
destructive as the insidious logcses of individuals and small groups.”
(R. L. Jessen, State Waterfowl Biologlst),

is State has made several substantiusl studies of this problem starting
nearly 30 years ago. Some of the findings by Osmer are quoted in g report
of the Missisgippl Flyvay's Planning Cormittee dated May 18, 1964, This
report contains a bibliography referring to publisned works of other Minne-
sota researchers including Dowiell and Green, Magath, Fredine and Bell,
and Nord, ©Not included are P-R reports on the incidence of leed shot by
Jegsen and lound (1960, 1962) or o food habits study by Xuehn and Holms

(1963). All this information points up the problem as it relutus to this
State.

“losoces became partlcularly spectacular as water levels receded during
the drought years." (C. E. Carlscn, Chief, Div, Wildlife Research,
Washington, D. C.)

“"No major or minor outbreaks of lead poisoning have been cbserved on
Rice Laxe Refuge. We do see occasional sick, or injured birds during
and tollowing spring and fall migration which in some cases, are belleved
%0 be suffering from this infection. The drier the season--the more

laad) Foisoned birds we see on the refuge.” (C. R. Alexander, Rice Lake
NWR

"On November 13, 1939, I tfound the remains of 135 ducks (mostly malisrda)
which had apparently Cled of lead polscning on the Pigeon River Refuge
fChippeva National Forest). Estimated 300 mallards and black ducks died
mestly from lead poisoning. Examiced 35 drakes and 13 hen mallards which
averaged 2.6 shot per duck. During the fall of 1940 on the Chippews
National Forest examined 551 ducks from ‘mnters' bags and 109 or 19.7%
contained lead shot. During the fall o' 1946 (Upper Missiseippi Refuge)
279 gizzardec from hunters' bage (Wabashs to Iows liue) 17 or 6.1% con-
tained lead shot. On December 9, 194, at Mud Iake {S.D.-Minn, line)
350 lead shot were taken from the gizzards of 5b dead mallards.” (From
fleld notes of J. Y. Stoudt, Bureau Bioclogist.)

10-A
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In the midfifties about 16,000 ducks moved into Walnut Lake {n Faribault
Co., during a warm spell in mid-March. A fev days later, winter returned
and open water became greatly restricted. Biologists Forrest Lee and
Moynard Neluon happened to viasit this State wildlife management area and
in a short distance found 35 dead ducks and coots. Other sick bixds vere
noted. Gizzards of the victims contained 1leud shot, presumnbly picked up,
at least in part, before the birds arrived; otherwise, it seems unlikely
that they would have died so quickly.

Negative reports from Agassiz and Tamarac NWRs and from Burcau field sta-
tions at Fergus Falls, Winona, St. Paul, Mankato, New London, and Grand
Raplds.

Wisconsin

Shillirger and Cottam (1937) rfurnish evidence that lead poisoning problems
in the State date back more than fifty years. In April 1909 (when spring
shooting wans legal) the stomachs of 477 scaup taken near Margquette were
examined. It was found that 365 of the birxds (76.5%) had consumed 419
lead p.llets, an average of 1l1.5 per bind.

"The avtached state map shows the counties vhere lead poisoning losses
have occurred. Major lcsses are listed ca the sttached table. Specific
sites ure listed here for major losses or where frequent losses occur.”

Place Geese Ducks Swans
Columt‘a Co., {Mud L.) X X
Dodge Jo. (Horicon, Mud) X X
Green ... Co. (Puckawsy, Maricn) X X
Brown !o. (Oreen Bay) X
Winnebigo Co. (L. Winnebago) X

Rock (2. (Rock Prairie, McComb's P.) X

Reports have been prepared by Jahn (1949)*, Hartmeister, and Hansen {1949 )*
ax Trainer and Hun' (1964 )*, The Wisconsin autopsy files show 576 con-
filrmed cases of lesd polsoning involving 1,779 geese with an average of
12.9 prllets Der bird; 31 confirmed cases in swans involving 231 birds and

#*See bibliocgraphy



4.4 shot per bird and 2C cases in ducks involving 215 birds with 12.5 the
average number of shot per victim. (Data furnished by R. G. Hunt, State Biol.)
Mgr. Carter repnrted 600 "snadms lost at Horicon NWR during Dec. 1962 and 1963.

"Successivy years of drought have reduced water levels to the extent that
apent shot are available in virtually all hunted sreas this spring (1964).
Although no concentrated area of lead pcisoning has been fournd, I believe
that general condiitions lend themseives to the fact that it is a ouch more
wideapread situation than normally exists.” (M. L. Stinnett, GMA).

“Dave Hammes, WCD Game Warden, informed me todsy that he had seen no cases
of lead pnisoning lately but that he customarily observcs it in spring
among bluebills.” (R. E. Lennon, Cnief, Fish Control Lab., LaCrosse, Wis.)

Negative reporto from Necedah N#R, Cassville (Up. Miss. NWR), fish hatch- —
eries at Lake Millos and Genca, and GMA at Eau Claire.

Hichignn

According to Pirnie (1935)%: "In Michigen in the spring of 1928, hundreds
of migrating ducks died soon after their arrival at Houghton Lake, evi-
dently from the effects of' lead poisoning coused by snot passibly plcred —
off the bottom at some socuthern wintering area or perhaps in front of blinds =
where baiting had been practiced. ...Van Tyne reported finding an average —_—
of nearly fifty shot in each of the gizzaxds (of 10 greater acaup exacined). —
In April of 1929 the author found 72 shot in the stomach of a dead gree er -
scaup also from Houghton Lake but very fev sick birds were noticed." He S
quotes Dr. O'Roke, an expert on wvaterfowl diseases, as follovs: "Consider- —

ing the enormous quantity of lead that there must be in the vicinity of —
blinds that have been shot over for decades, it is remsonsble to conclude —
that the potentiasl danger from lead poisoning is great and should be con- —  —3

sidered in any waterfowl mansgement program. In the vriter's opintion ler.
poisoning is the disease which takus the greatest toll of adult ducks ir
this section of the country.”

Over the years, Michigsn has made several studles which contributed dirsctly
or indirectly, to the general knovledge of the lead poisoning problem. One
suurce of information has been the systematic pathologic examination = .nce
1934 of birds sent %o Game Pathology laboratory at Rose Lake. These
records do not lend &t;. .slves to a quantitative mossurement or the cver-all
importance of the malady but do shed light on its distribution and reiative
inportance by specles. For sxample, there appears to be two msjor infection
pointis, the lower Detroit River apd lare Erie Marshes of Wayne and *.nroe
County and the inland lakes of Barry County in the wesatern part of tne State.
(Tvo chronic trouble spots are Indian and W. COilkey Lakes vhere Pir:ie foumd
leaded birds in 1935.) During a 30-year period 225 waterfovl examiued by the
laboratory had lead shot in their girz.vds, Mallards led with 93 cases fol-
loved by Canada geese (76), svans ?.126), and black duck (23). Lesded birda
vere sent in from Yellogg Sanctuary, Detroit River, Lake Erie, Houghton lLake,
Shiavassee Flats, 8t. Clair Flats, and Saginav Bay.
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During the eurly spring of 1957, 1958, and 1961 losses of Canada gecse oc-
curred >n Indian and West 3ilkey Lakes in Barry County ranging up to several
hundred. Erie Oun Club in Monroe County had reported duck losses in 1936
and in 1961 vhen at lemst 240 mallards died (B2 of 86 examined had lead shot
in their gizzards). Bwift lake in 1935 end Proud lake in 1964 also yielded
saveral lead poiuvoned geere.

Studies reported by Hunt (1 )% showed the followirr rates of ingested shot
in the Detroit area between 1948-1955. Among 10,4i4. u. .0k ducks, canvasbacks,
scaup, and redheads live-trupped and fluoroscoped, 315 or 3.2% bad shot im
their glzzards. Among 2,544 (same species) bagged by hunters and fluoroscoped
at Point Moulllee state game arcs, 121 or 4,.6% had glzzard lead. Hunt ceu-
tioned, "...this report covers only a local situation and is not to be con-
strued as discouraging o solution to the general problem of lead poisoning
losses. On the contrary, I believe every effort should be made to reduce such
losses, especiall; in viev of preaent lov duck pumbers and the likelihood of
incressed demands upon this resource in the future.”

A sample of 17" scaup takeu in the lover Detroit River during the period
12/17/58 - 3/,59 showed 4% fncidence, (From R. H. Town's thesis),

At Shiavassee NWR frou 1953 - 1964 the following numbers of birds were listed
as lead polsoning vicoims:

Millard ard black 25C
Canada goobe 5
Whistling svan 312

(3. ¥. Bllis, Shiavassee iWR)

State Waterfowl Blologist Mikula vieva the future outlcok as follows: "The
problem of lead poisoaning in Michigan has been gpotty in past years. We are
concerned uver the potential for outbreaks in established goose areas in
southwvestern Michigan--. The recent development of goose management areas
has created a potential future reservoir for lead polsoninge..”

Regative reports from Sepey NWR, GMAs at Bay City and Manistique, and fish
hatcherias at Charlevoix amd Brimley.

Ohio

The following information resulted from an eftort by John T. Hutchman, Mgr.,
Crane Creek State Beach Park, to salvage vaterfcvl left in the Lake Erie
Marshes at the end of the hunting season. From i960-63 he, with two labra-
dor retrievers, collacted 299 birds of 20 epecies including 12 swuns, 2

geess, 255 ducks, and 25 coots, Kis report shows that: "About 190 of these
birds wvere suffering from lead ingestion.” (About a third of the ducks treated
in his hospital swrvived,) "Each spring our area attracts about 3,000 migrating

#See bibliography
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whistling svans. I estimate thera were tetween 100 and 150 that died of lead
in cur area alones, These birds must pick up lesd on their vintering grourds

and then pick up more as they rest during migration on old entablinhed hunt-

ing marshes--, Gizzards of 83 vaterfov) that apparently died of lsad poison-
ing ‘n the fall of 1963 vere examined for lead shot content. Fifteen birds,

including all the coots and the pinta'i: had no gizzard shot--. The maximum
count was L2 ghot in the gilzzard of a black duck.”

"lead po. -0g has occurred and been verified personslly ot Winous Point
Morsh, Magee Marsh, Otteva Marsh, end Cestalia Blue Hole - all in Ottava and
Sandusky Counties.

Estimated logses: wintar 2950 EMasee\ S0 C. geese
wioter 1552 {(Citawe) 100 mallards
winter 1960-52 (Winous Pt.) 100 C. geuse
vinter 1959 (Csstalia) 100 biacks and

mallards

In the four countie) bordering the Sandusky Bay region of Lake Erie, the
losses could easily emount to ovar 1,000 birds annually...” (J. M. Anderson,
Winous Point Biologist).

January 1956, Sandusky Co., Ed Met:ger's property - 50/ mallards and hlacks
lost to laxd poisoning. "I have s series of 235 mm 8l4d:- plcturing some of
the conditicns end birds." [P, C, ¥rifZin, GMA).

"To my knowledge we L  1ad a2 outtreaks of lead poisoning in the southern
gsection of Ohio. I suupact that an occasional bird does die from this cause
but the numbers are not sufficlen: %o have been brought to our attention.”
(Vc c. CO!’IO‘VEP, QMA)O

Negative reports from fish hatchery stations at Hebron, Sennc~aville, from the
River Baazina office at labanon; and from tue Predator sn’ Control
office at Columbus.

Indiana

Hovey Lake in Posey County has a history of lesd polsoning going batk at
least until 1922 (Phillips urd Lincoln, 2930)*, Mumford ?195’4)* reported
that "...0ld timers living in the Mt. Vernon, Indiana, area recall when duck
die-offs occurred almost every winter at Hovey lake." Hs also presents a
table showing the incidence of lead in stomachs examined during the period
1949.51. For example, in 1949 among 196 examined, 58 (30%) had lesd shot.
The computatiop vas made tiat during tbe huniing season of 1950 some 1,429
pellats were deposited on tbe bottom of this lake par duck bagged, at least
one quarter ton ib all. Flare-ups have occurred periodically since that
time. In early 1956 the loss vas eatimated to be about 1,000 ducks und geese,

and as recently as February 1964 an estimated 175 Canada geese vere lost before

*See bibliography.
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exploders, shell cracksrs, grenudes, rifles, and tirecracker rcpes diespersed
the birds. Thus Hovey lLake exemplifies a chronic trouble areca.

Die-offs also have occurred on several occasions at Willow  Slough, HNewton
County, in the northern part of the State. During the winters of 1954.-58
losses ranged from about 200 to uver 3,000 including both ducks and geese.
During those semt ycars ernual losses were recorded on Kankakee and Gumz
marshes in Starke County.

Some of the more spectacular losses in this State have received considerable
attention from the press and huve resulted in a considerable file of official
correspondence.,

Begative reports from the fish hatchery at fochester and the Predator and
Rodent Control station at Lafayette.

Iitnots

Bellrose (1959 )¢ mentiuns two sizadle outbreeks of lead polsoning in this
State, one rear Chautsuqua Refuge which killed about 5,000 mallards in early
1957 and one at Stump Lake nesr Grafton which killed 3,000 mallards in Janu-
ary 1947. Between 1941-1957, some 13,000 du~ks repcrtedly died on or near
Chautauqua NWR. In betwveon these dates less speciucular losses occurred
annually, although the one ot Jenuary 1948 on the present Mark Twain Refuge
involved 2,500 mallarde (E. 5. Croziar, Mark Twain NWR).

Ir December 1948 an estimated 500 mallards and black ducks guccumbed to lead
at Spring lake in Carroll County (R. J. Nord, Upp. Miss. NWR).

Referring to the Sny River Bottoms in Pike Cmmt}r, GMAgent A. E. Niemnyer
submitted this report dated February 12, 1955: ...¥.th the aid of & Latra-
dor retriever (we) valked the marshes picking up dead and crippled waterfowl.
“var a four mile stretch 32 bimis were recovered and an estimate made of the
emaining dead birds that had bteen dead too long to 2= of any use to us. Wo
both arrived at a figure of 1,000 dead in this four mile siretch.” The birds
vere examined in a lavoratory and most of them had gizzard lead.

In February 1957 the public reacted strongly about duck «tarvation “...near
Pleasant Hil} oin the Mississippl River. Instead of several hurdred thousand
starving as reported, "...An investigation of this report by our Game Agents
and Illinois Gamr Biologiste, revealed that in reality only 3C0 mallards had
parished. ...it wes determined that the caus~ of starvation wvas not due to
a8 lack of feed but to lead poisoning from shot picked up while feeding.

(R. W. Burvell, Acting Regional Director, BSFW).

In December 1963 about 200 mallards died on Firuh Leke in Mason County (J.W.
Hopkina, GHA).

%See bibliography.
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At Crab Orchard WP in coutreran Ill.incis, losses ol Canada geese due to legod
poisoning are greate: in ¢cme yorrs than the take by sunters and reprepent
1-2% of the full pop:lasicn. .. 1087-38 <he eatimated loss to lead wac 930
with losses nearly as g:est in 1962 end 1962. (D. G. kouse, Crab Orchard NWR)
According %o former froject Managar H. E. Culles, "..epractically every sea-
gon during the parfci 1751-62, icizes of Cansda geease were noted at Crob
Orchard. During vne vutbreawr of "crop impaction” 12 live geese were shipped
to Patuxent for diag-osis. Only one bind nod ingested iead in the glzzard
but the livers of sll econiedned sufficient leed residues to cause plumbism.
{(This emphasizes tha®s the uvcence of ilwei perclivles {n the glzzard 18 ean un-
reliagble eriterion £or the diagnosis of lead polconing. )

Negative reporis froa UMis el Qaln:y ond Anna.

Iova
Gome Blologlat Gene jeccre Prund the follovwing records of lead polsoning in
the files:
Year flinve Logses
19L0 or 1941 Rouma leke, Clay Co. 500 mallards
1954 Loas Islen:, Pelu Alte Co. 4p0-500 "
1960 forpsey Lok, Fremont Co. 1500 "

veel do know thui <“orney Tzgo--chas had s Riswry 30 lead pofsoning in years
when the marsh ala not truese oher and she binds were there---I do not doudt
but what many of L2 morohes »f Iowe do heve cucks dle frem lead polsoning.
The numbers are usuelly small asd crovably go unncticed. Areas such as lake
CGlessa, Loulsa Co.. oz Toie laxe, Greenc Cou., swrely heve ducks die from
lead poisoning. I yeurs %o come, seveval of tlae State-owned marshes will no
doubt bacome lesd -olconi=g x111 aress i 3 new Lype of shob or other means
are not found o ¢imbat the pronles.”

In a letter dated ¥erraey &3, 1937, Diseetor K. B. Speaker, then Supt.,
Blology Section, srusc ¢ Tiucr lelirose aruut g 2ie-<it on Forney lake in
948 involving stat 1,200 duks. He nlao «oid of sraller losses on Bren-
ton's Slough \Foli Sc. ), OuTr saaw {Fostava’tumle Co.) and Mud Lake (Palo
Alto Co.).

About the 1948 dfe.crs, Reis Tustlie, outdeor aditor ¢ the Das Mo.yes Regls-
ter, wrote... et Ymast L, 0L0 to &, 500 ducke vere dead or dying at Forney's
Slough~=--and hunuireds more 2% Flue Laks fgrinz: werth.

Savers weather at the ena cf Morh 1364 contrituied to m die-off on Little
Wall Lake, Hami ton Co. <oots, 'n particuler,sufr’ered heavy losses apperently
due to starvation. Among 270 coots examined at Iowa State University under
Dr. M. W. Welle~'s directiin, none coatained lead, but 2 of 19 ducks (7
species) had glazard shct. Both verw ring-necked ducks., Other records on file
at Iowa State iaclude 8 ducks and ! guose recaived from Forney lake in early
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1961, All but 3 glzzards had lead shot, However, 6 ducks brougnt in from
Koasuth County in 1961 had no gizzurd shot.

In January 1964 on Riverton Marsh in Fremont County losses believed to be
lead poisoning exceeded 500 mallards. Relorting on this loss GMA W. C,
Nevcomb said: "...the Forney Lake and Riverton areas both have a history
of some lead poisoning each year hecause they are heavily hunted and both
have real shallow water---the Forney Lake area hus always been a bad spot
for lead poisoning but it was dry this yesr and so the mallards used the
Riverton area 8 good deal more.”

"Lead polsoning is of insignificant proportions in this part of Iowa. In
most cases huntipg is done in cornfieldse....” (J. E. Wilbrecht, Union
Slough NWR).

On the Loulsa-Keithsburg Units of the Mark Twain NWR, R. E. Toltzmznn found
records in the files showing mallard losses of from 25-400 during the fall
of 19k9, 1952, 1953, 1954, 1956, 1957, 1962, and 1963. He pointed out that
lead poisoning losses may be greuster when hunting seasons end early, allov-
ing ducks to feed upiinturbed on heavily shot marshes. He concluded, "...
certainly many ducks pick up lesd on this srea (the State's public hunting
ground ) and (dte) on other arems. I do not feel that duchs found in this
region sre indicative of the amount of lead picked up."

Hemilton and Wright Countles, Blg Wail and Little Wall Lakes, 154-58,
Each year there is somm wateriowl ioss in this area--tre incidence of lead
polecnling appears to be in:reasing. I fesl that Lt ¢ u2ld become of major
importunce in over-sll so-called “"natural mortali.,” »* waterfowl. (C. R,
Strivling, Iowa GMA}

On the new DeSocto NWR in January 1964, 25 mallard des: at freeze-up were
attributed to lead by Manager XK. D. Dybsetter. He com.cnted that "...an
absence of loss records i{n the files does not rule out the possibllity that

lead poisoned birds have teen a mortality factor, since the birds could have
been unnoticed in the past.”

Negative reporte from fish hatcheries at Guttenberg and Muscatine.

Mlgsouri

Over the yesrs soverul thousand ducks and geese have di:d oo or near Squaw
Creek NWR near St. Joseph, Missouri. Heaviest lossis .ere during the vin-
ter of 1956-T7 vhen en estimated 10,000 mallards uied. Losses between
1,000-2,500 occurred in 1948-L49, December 1955, and December 1963. About
200 succumbed during the winter of 1949-50 and lesser numbers annually.
While moat of the victims were mallards, other species involved were blue-
snow geese, Canadi geese, green-winged teal, vidgeons, pintails, and wood
ducks. (H. H. Burgess, Squaw Creek NWR).

17




il

lﬂi o oilhry o

i I”“il i ”i N |I||J|I o

"Annusl lead pelocning losges at Squaw Creck begin in lute December and con-

Linue through opring migration--due to the malntaining of water in heavily

ghot-over marsheuy uround the peviphery of the refuge--. ‘The unknown in this

cuge 18 the number of ducks that succumb off the refluge whare lnventory is
impossible..." (R. W. Vaught Stete Waterfowl Blologist ).

Vaught furnished the fedloving addiiional information: Jesnuary 1949 Mo.-
Dalton Cnt-ort (Charitun Cu.} 1,000 mallands {96 of 102 fluoroscoped had
1zzard shot), Same area March 1960, 500 mallards; March 1960-Miami Bend
Saline Cc.) 1,000 maliards. "There are no doubt considerable numbers of
mallards lost each yesr in Mlugouri due o lead polsoning, but private club
owners fall to repur:s beazause “hey feel that "the birds are probably
cripples.”

"In my opirion lead poizoning Lo 8 major problem in Missouri because a large
purt of the watertfovl hunting is done over small artificially created shoot-

ing areas. This teads o concenirate the lesd arowxd fixed hunting blinds.

Although die-offs due % lead polsoning have not been apectacular, I believe

the mumbers involved to be considersble---. The mortality due to lead pol-
soning tends to linguer ¢ long periods and poigsoned birds may travel many
niles so that a perticelar lastansce of polsoning ia never noticed." (W, E.
Sanders, GMA).

"There huve alwuys heen @ Jew callanin lost dwring the winter here at Svan
lake. Whan the wintering vopnlatfon 13 high the losses are high, varylng
from 100-2,000 maliaxds and 0-300 Canada geese botween 1948-63. (R, H.
Timmerman, Swan loke NWR) (Note: there have been heavier lcenes of geese
than this but they were attributed %o crop impacticn rather than leed poi-
aoning., The relationship tetween the two (s atill uncertain, )

Bellrose {1959 ) listed e die-oft involving 6004 mallards at or near Mingo
NWR, 1952-195%, although two reports from that area were negative.

Kentue

"Ohio River 100-1,500 mullamis and Canada geese. This is an annual thing
with the birds bicking up the siot from Hovey lake in Pcesey Co., Indiana,
«ssLoss Beems to be gradunted to the amcunt of rainfall and the lake level;
birds axe affected, then lake freezes ovar with resulting movement of birds
to the Ohic River. 1962 wus tie worst period for this srea.” (W. J.
Parker, GMA).

"Paducah srca..sA Sow mostly mallards. Not 0o mich of a problem here, as
most mallnrd shooting ia done over resting areas (while) feeding is dope
in the cornfields.” (W. B. lLea, GMA).

Regative report from Keatucky Woodlandt NWR.
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Tennessee

"We have no records of verified losses of waterfowl due to lead poisoning.”
(C. J. Barstow, Supr. of Waterfowl Mgt.)

However, Bellrose (1959) quoted Parker Smith, then waterfowl biologist f-r
that State, about a case involving 40 or 50 mallards along the Obion River
in February 1954,

"...there has been cnly one known case of lead poisonivg at this station
since it vas established July 23, 1962 and this bird (a vood duck) was
found and examined by the refuge maneger some 6ix miles from the refuge.”
(C. L. Ryan, Cross Creeks NWR)

"During the past 3 years a total of four mallard ducks have been found in
dying condition. All evidence pointed to lead poisoning.” (J. L, Deline,
Reelfoot NWR).

Negative reports from Tennessee NWR and from GMAs at Nashville and Knox-
Villﬂu

Arkansas

Philiips and Lincoln (1330) stated that "in the Jacobs and Pecan lLake

region of Arkansac, iaxrge numbers of ducks died from this disense...in Janu-
ary 1925." Clark M:Adams, of 3t. louis, Missouri, in commenting on this
cone stated "that while it had not been noted in previous seasons, hunting
lu;d been 1lntenaive for years, soc thet the country wau uixloubtedly covered
with shot."”

"1 remamber this (lead poisoning) vas common in Arkansas in the early days
of the White River Refuge.” (R. H. Smith, Pacific Flyway Biologist, biolo-
gist at White River Refuge in m‘dthirties,)} More recently - "we have noted
& few ducks each year thet were believed to have died from lead poisoning
but their glzzamisc were not examined to confirm this belier." (R. R.
McMaster, Woite River NWR).

"During the past “our years 1952-1956 and before in northeast Arkansas ve

hove had loass of ducks because of vhat was diagnused as lead polsoning---.

It has been estimated thet the numbar of ducks that have died this yeer in
northeast Arkansas from what seemed %o be lead puisoning is about 10,000
ducks---. I¢ has been estimated that the pumber of ducks that have died

this year is about the seme as for the 1952-53 and 1953-54 seasons combined--.
At any rate, the situstion is getting vorse cach year--the amount of shot be-
coming accessible may vause the situation to be of major concern to the lover

Mississippl Flyway in tbe pext 20 years." (From a report written by J. W.
Perkins, GMA).

later, Agent Perkins after working additional areas with State Biologists
Donaldson and Hunter and Burcau Biologist Lynch, upped his estimate to
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15.20,000 ducko, Momallly sos sapecially heavy ou Claypcol Redservoir aear
Weiner but aloo soeaealed el drain, Cnase, huffman, Rosenvall, Tendall, and
Lane Reservoirs, Avcoding Lo Lynch, "...the loss of ducks in the Joneshoru
reglon was most spestacwlar {Lui) there 1o a good possibility that the prob-
len was more serfoud In the 3tutigart region than ve realize, for the same
conditions prevailsd at beth pluces,” le concluded, "tnere is no doudbt that
lead polusoning, broushi abeut by ste lugestion of lead saot, is in large part
responsible for the dlc-off ol ducky in the Jonesboro region. Many upecimerns
showed the unmistukaulse syalroze of thio disease. The region has a bed his-
tory of lead pelsonlug amnl Ll low vater levels--~-undoubtedly aggravated the
outbreak.”"

Other bad ocubilcuni, o. oot Lo Peermcary 1991 when cusualtles at Claypool
Reservolr "...mast ceriainly nwbes in tne thousends,” (Report by Lymch
2/ 9/51.) and during %l winter of I933-5% when "over 5,000 ducks, mostly
mallards, mighi lavve Lesn 10ute We are always more concerned about the pum-

ber of bixds thmt miznt juve plokaed up lead---but gone elsevhere to die, Wnile

this sowxrce of iasa L4 lever insplouous, to ua Lt s the most appalling as-
pect of lasd polsoning.” (Beyort oy Iynch L/20/54).

An interesting aup:ot ol Law heavy losses on Claypool Haservolir is that this

area 1s lighily shobl wd plost cersalnly the birds are finding the lead else-

where,

Negative reporis welw .eudvel fooan 3ig Lake, Holls Bend, aid Wapanocca NWR
and from the GMA al Ji&tle Rock,

It 15 not certain nov to cZassify the following report from GMA Pursley of
Pine CL12f: "Nugutive repori from my files and experis=nce during the past
three duck sessons ia this district, K11 from ovur-eatizg of dry beans
probably causcs gmater lossea.” We asswme he is talk?ag sbout csop impac-
tion which la comroply associeted with esd poisoning.

mguissiggi

"In my opinion lesd poidcsing cculd occur in some arvss hure---areas 11k7
the Suntlower Mgt. aiou, Siaeriey Jayou Hunting Club, and Fathews Bruke, o .o
perhaps others whane the luating Is confined to the saxa areas eanh year .
Otherwise, the sheoting 1s too scattered and th: lands being shot over are
cultivated, theredy reluciug the chance for bilrds to pick up the lesd pel-
lets.” (L. M. Martin, GMR).

Negative reports fivom (D (slani, Koxubee, Yazoo NWRs and GMY at Jackson.
Alabema

"'I'he)report for Alabam 13 negutive.” (N. W, Beshears, Jr., Wildlife Blolo-
gist ).
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“There BAVE been e wnbrenis o el polsondng lere ane we nave ne tlle
data, Hovever, »t lawva, L3 Lx ;osl L0 yuars encoustered orcuslonal deed
and sick birds and Juape et bewd podsondnge  These 1zclude ablut a dozeu
crop-impacted Cannda grose asi Lerhups 50 ducks...  Toe neasby Swan Creck
Publiz Hunting Area is aeavil/ obot ant should pose a lzed polvoning hazarnd,
tut yearly cultivatlen nay tus; shot out of reach.” (T. Z. Atkeson, Wheeler
NwR. )

Negative ruports from fincztad liWe end Crom GMAsstasioned et Montgozery and
Hartgelle.

louisiana

Apparently lead pollunlug kil redawni mortallty among wateriowl wintering in
this State for many yeara. Foillips a:d Lincoln (1930) gave this interest-
ing account: The greet couastal marshes of this State, vhich are the winter
home of myritwn. O wlbituwl, ar: eatiemely deflelent La suud and gravel, and
as they are Justly famous shooving grounds, I% 1o not surprising thet the
birds that ccoagregate therw plek up lethal doses of lead in the form of ex-
pended lead. The al'fe:led amvea 13 L0 the rice belt amd & fancitwl theoly
asdvanced by ;. local ruoluent was that the birds had acquired tlwx human discase
known as beri-beri, wilcu L, brought ua by o heavy rice diet. Press stote-
ments in Japuary 1925 rep.cted ... ttousands of ducks dying, wnd us Lt vas
though that the zalady was contaglous it was feared that it would spread over
the entire State. luonls wvern: varwed not e eat waterfowl during thel season.
ALl the birds that wese plired vp and examined by apeclalists competent to
pags on the trouble were Zcund 40 have died from lewd poisoning due to in-
gested shot.”

Judging from a report Ly owan Steloglst oohn Lynch in 19%), "...swamp
ducks as well as those uting the =i{ce belt sometimes become lesd polsoning
victims in Iouisiana. ‘'Sappess Lo e Iafourche Swamp uwsar Swartz reported
in early January that tuey were noting ao many aa 50 dead ducks per day.
According to Lynch: "we fiomd that thia duck sickness was due primarily to
lead poisoning. Owamp ducki, particularly mallards, normnlly would feed on
ecorns at thiy sesson ©f the war. However, the mast crop in this area wus
poor this year ard low walesr foroedd the bixds to congregute iln the cypress
'brakes,' where they fed ou delde éuck poteto. In digging for tuberse---
they picked up quantities uf spent lead shot. ...%we estimated that at least
1,000 ducks, moatly mella:ds rasu already been loast (amd ) we anticipate that
ut least "several hunized mire oclyda will eventually succumb.”

Catahoula Laks iu ceubtyal I.oulalanw has a long history of lecd polsoning.
An old-timer, E. W. Plummir of Jenu, reported that it hus been a problem
since 1898, Dr. E. R. Falmhasn reported on 8 die-off there in 1930,

In January 1951 Lynch rugoried to Major Browvn then.Director of the Louislana
Department of Wild Life and Fluherles, that, "...not less thas 1,500 birds
anccumbed. The toll) may have beaen much higher, but evidence cf thia has
been erased by predators. The mallard was the priocipal bird cffected."



a1k

.

Yancey (19%3) in reporiing ot an vutbreak at Catahoula in Jauuary and Febnri-
ary 1953 stated that "morv dncky were lost from this cause (lead poisoulng)
than were killed by hunters during the 1957 hunting season” (cn that lake).
faid Yencey when pome gsuggested draining the lake: "lead polsoning occurs
in many other places {n Loulsiana as well as throughout the United States
but this 1s certalnly not a Just cause for destroying coch individusl arem,
The only lsrge scale suluuion Lo this problem lies io using s different
type shot--one thot will nct kill ducks if ingested while feeding.”

In Jenuary 1964 Lynch wrote: A nasty outbreak of lead polsoning is raging
this winter, among waierfudl =t Catahoula Lake," State Recearch Leader,

R. H., Chabreck, prepared u Jd«lajiled repoit on this ocutbresk, estimuting that
there were 3,32% affected bimds gt the time of the study including abuut T2
dead. ",..The number that died, washed ashore then eaten by hogs would
probably be about 2,000, 3hould the conditions preaent at the tike of this
survey continua, the flgwes presonted here will probably be repested
monthly,--the mallard-.mnde up abeout tvo-thirds of those affected. The pin-
tail was sccond--, OSix oller gpecles were found in small numbers.” Later
reports on the same die~oft by GMA Carlton and Refuge Mansger K. A. Maynard

placed the total at 10.13,000. Maynard also reporied that 2,200 ducks died
there the previous ycar.

An example of 8 less spectaciiur type of loss is ufforded by & suall unnamed
lake near Gueydan. ‘4o luzsl msidents reported to Lynch on Murch 27, 1963,
that they had noted svae slck canvasbacks. Migratlon was almost over but
about 30 sick cans fulled o lesmve. Five were captured and thelr glzzards
wvere pumped each ylelding -7 ahot.

Geese have not escuped. A report by Lynch dated 2/17/55 stated: "...The
firat week in February blue ard snow geeae were reported dying in the Gum
Cove reglon north of Sablne Ratuge (near Vinton). Sick und dead birds wore
found in the ricefleld:s ubi pasilurea--~. The Sabine specimens shuwed all
the typical symptoms of lead poisoning. --lead shot in gizzards range from
3 to 9, --Blue aml snuv geese ace not usunlly exposed to serious lead pol-
soning because they--oxdinarily frequent marshe:s where accumlationy of
spent shot is unlikely. During the past decade, however, these geese have
been moving inland inits, the ricefields of southwest Loulsiuna. Once thay
leave the gandy bcacnes of the Gulf, they bave trouble locating - avenlent
sources of grit in the lrairie aoils of tbe Louisiana Rice Belt.” Some
losses of bluen gnd snhuws are ladicated in the filles of lacassine NAR in
1955 and 1956." (Reruge Mgr. oo W. Pulllum, Jr.)

Miscellaneous reports ifnclude one from H. Y. Smith, Atlantic Flyvay Biclo-
gist, of an outbreak near Jennings about 1954 involving about 1,000 ducks.

He also gave the results o & rood habits study of B5 ducks of 5 specles
collected from Plaquemines Parish in 1951. "Based on giziard and crop
analyses, 18 (21%)--contained lead shot. Of interest was the fact thas “hese
ducks wcre taken in an area with no known history of lead poisoning. ‘i
pond bottoms are extremely soft over the wvhole area and I would not expect
shot to be deposited in auch a manner as tc be readily avallable to feeding



ducks. Of cuurse, the binys vould have picked up the shot elsewhere.”

State agents reporting to GMA J. W. Perroux, stated, "...no recent outbreak--
lust one of any size wns in Laugley Marsh S miles north of Welsh in 1953-54--
k.5,000 birds died, most were wallands, pintails, ard teal. This morsh has
been drained and is nov plantad to rice. No doubt birds ere picking up pleaty
of shot and dying somivhere elne..,”

Negative reports were recatved {roam Delta and Sabine NeRs and GMA at Morgan
City.

Missisaippi Flyvay Sumary

Bellrose {1959 ) stated: "4 uzvey conducted {in J955) among state and tedersl
conservation afr:*s uid sgeacles indicated that in recent years the waterfowl
losses from lead pcieaning nrve bean largest in the Missalssippl Flyway..."
Reports from our recent survey suggest that this 1s still true. Few people to
date Lave made a gpeclial erfurt to docusent the occurrence of lead polsoning
yet mapny reports have been written about this subject. That it is a common
cause of mortallty among dnucis, geese, ard awanc using this Flyway and has
been for a long time appess’ evident.

Records appear %o be pore nuwculd for the mid-fifties than for recent years.
This is to be expected ba:pvse shocting pressura» the nast two or three years
has been cut in halt a¢ coxpared with that of a decade ago. A return to
heavier shooting as du k popslaticns improve, will incresse the potential for
birds to pick up shol woile teeding or graveling, and losses will sgain become
more noticeable,

The next upswing in duck popuiations is oot likely to be as large as that of
the fifties, hence it 18 more important nov than it vas then to reduce wast-
age such as that cuuned by ingasting spent shot.
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CENTRAL FLYWAY

Korth Dakota

"Neor Oakes 7/62. One green-vinged teal. This would be a rare occurrence
in North Dakots as shooting on potholes is more ocattered than in the
clubbed areas farther south., Several cases o swans dying of lead poison-
ing--but no records have been made of them to my knowledge. Moat water-
fowl shooting in North Dakota i1a dore on passes or in fields wvhare the

lead shot is not available as it would be in water areas.” (V. A, Blaze-
Vic, GHA)-

Nelson County (Black Swan L.) 1943. "...I do not recail any large out-
break of lead polsoning in North Dakota. lovever;, two dead mallard ducks-.
were postad--and it was determined that they had died from lead poisoning.”
(H. A. Jensen, GMA).

"No imporiant losses to lesd poisonlng have come to ocur attention in this
area. During the late 1930's and early 1940's emaciated birds around vin-

ter water holes regularly had lead in the glzzards (these mostly mallards).”
(M. C, Hammond, Wildlife Mgt., Blol,)

"I have ro reports of lead poisoning in causing vaterfovl mortality 1in
North Dax.cta,” {C. K. Schrosder, State Waterfowl Biologist).

Why? Refuge Manager Bradley liats the following four factors: "{1) loca-
tion in extreme northern part---where vaterfowl have less chance of obtaine
ing lead shot before reaching this ares {C) many of the normal shallow
bodies of water in widespread territory, both U. S. A. and Canada where
lead shot might be readily avalloble have been dry during recent years (3)
a high percentage of faoll migrants feed aimost exclusively in stubble or

ain flelds on uplands where it would be difficult to pick up lesd shot
L) vaterfovl generally uo not linger long during the fall in this area
after permanent ice forms. Prior to such conditions the birds are widely

distributed and small cumbers of isad poisoned birds could essily go un-
detected,”

"No direct evidence of iead polsoning has been obuerved in Nortk Dakota.
However, loose flocks of non-breeding diving ducks includirg redbeads,
canvastiacks, lesser scaup, and ruddy ducks have been recorded on some of
the larger potholea and lskes during the breeding season. The plumage of
thege birds often appears quite bedraggled when compared to birds in full
breeding condition. Since many of these Lirds probably vinter in the
Chasapeake Buy area, it is poassible that this condition may be due in part
to lead poisoning. It would probably be worthwhile to collect a szaries of
thess birde for examination." {(R. B. Stewvart, Wildlife Research Biologist ),

Kegative reports from thess refuges and sreas: Arrowwood, Turtle lake,
Tewaukon, Lostwood, Davils Lske, Minot, Upper Souris, Des lacs, iong lake,
Jamastown, and Slade.
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South Dakota

Red Lake, 2/13/%9. "We eotimated that perhaps 100 or more Canada geese had
died and there were several geese around the open vater which were unable
to fly and more which appeuied to be sick; in addition there were soms sick
mallards. ...we examined six of the geecse--and found 15 shot of varying
sizes, ull of which (were) considerably worn down.--- It appears that there
may be o considerable deposit of shot in Red Lake....” (J. H. Stoudt, Wild-
life Res. Blol.) Same outdreak reported by N. R. Progulski, S. D. State
Univ.

The folloving information comes from a food habits study involving 582 giz-
zards from 16 kinds of waterfowl collected during 1950-51 in Brown, Brook-
ings, and Clark Counties. Nine of 399 manllard stomachs contained one or
more shot and turee of 183 cther kinds of ducks and geese or about 2% of
the sample. That same winter 1,012 mallards were fluoroscoped at Lake
Ardes Refuge and  2.4% contained gizzard shot. The following winter 1,057
mallards fluoroscoped a% Coxy's Lake in the Black Hills had a 5.1% incidence
of lead leading to the conclusion "although lead poisoning has not reached
dengerous proportions at Coxy's lLake, it represents A steady drain on the
Population. While a portion of the birds now sick will die, they will be
replaced by other ducks picking up spent ashot, and the population as a vwhole
guffers," (Information supplied by R. D. Hart, State Waterfowl Res. Biol. ).

Lake Andes NWR: Refuge reports for the winter pericd 1954-63 reveal almcst
annual losses of mallards of from 50-1500. "“The loss is a Zintinuing thing
throughout the wintering pericd and 1s dirri:ult to estimate as predstors
apd scgvengers Clean up the carcasses about as fast as they die, Casual
cexamination of the bottom {n the vicinity of the artesian well {the focal
~aint of the losses) revealed minor amounts of shot. --some of the birds

‘w.aned shoved s hignh as 50-plua shot in the gizzard indicating %o me

1t some of the birds abtained tne ghot elrewhere and came into the unit
w ring the early stages of effects. At any time during the winter there
are sick ducks in the vell area--most of these do not recover. We accept
the loas as a continued, annual phencmenon about which little can be done."
(H. W. Miller, Wildlife Biologist).

One thing that bothered me about such losses (referring to these at L.
Andes )--18 Just how accurate our guess &8 %o the number of deaths might be.
Lead poiconed birds have a tendensy to crawl into the heaviest cover avail-

able before dying, making it difficult to estimste the total losa (L. Kirsch,
Wildlife Rea. Biol.)

Sand lake NWR 1951: "Number affected - 700 mallards (actuul count) 3,000
stimated). Of 125 hospitalized, 6C% dird. Eotimated that half of the
10,000 ducks remaining on Dec. 20 vere sufferipg from lesd poisoning.”

1951: "Followving one such period (cold & blowing snow ), over 500 dead

mallards vere counted within a 100 yd. radius of a vater hole. An estimated
3000 mallards died indirectly from lead poisnning-~in the vicinity of one
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vater bots, -~there were three such water holes open until December 10
which harbored about 46,000 mallsrds, many of which vere carrying ingested
lead shot." Species affected; 6: Numbers afrected, 3,000 (actual count),
10,000 (estirated ). Remarks: The apparent large number of lead poisoned
birds, chiefly mallard is no doubt the remnant of the more sericusly
affected portion of the flyway populntion that moves through the Sand Lake
area during the fall migration.’

1952. Ducks suffering from lead poisoning contracted ocutside the refuge
began to show up during the middle of November. ---It is estimated that
approximately 1,000 ducks died from the discase---. The exceptionally mild
veather permitted more ducks to recover,.."

1953, "It is estimated that not more than 100 ducks died on the refuge,
and no more than 600 werc atfected.”

1954, "Again this year leed poisoning among our late December mallards wvas
noted, «-It was estimated that there vere 250 dead birds around that area.
About 400 mallards and a fev of the redhends would not or could not flush
from the open water hole."”

1955. "No evidence of lead polsoning was noted,"

1956, "..no evidence was found of birds suffering from the effects of in-
gested lead,”

{Tue sbove are extracts [rom Sand Lake reports for the period 1950-56.)
Older records shov almost annual lnsses of coasequence back to 1935 when
J. J« Lynch examined 113 dead mallards found around two water hcoles sfter
an early freeze and 91 contained shot in their digestive tracts, Managar
Schoonover swmmarizes the recent period 1959-64 as follows: “Small losses
occur each November. Normally the loss 1s estimated at about 250 birds.”
This then exemplifics a chronic trouble spot for lead poisoning yet the
area has been a refuge since 1935. Rurthermore;, any lesd deposited prior
to that time 18 now covered with a silt layer 1-3 feet deep. The victims,
therefore, must pick up the lead some place else.

Negative reports from following places: Oarrison Dam, Aberdeen, Spearfish,
Waubay, Huron, Lacreek, Mitchell, Yankton, Brookings, Pocasse, Pierre.

Nebraska

Bellrose (1959) quoted a letter from Q. V. Schildman as follovs: "The
numarous rainwater basins in Clay, Fillmore, and York Counties provide some
losses each spring--the losses are commonplace, but to my knovledge--haven't
been conspicucus and concentrated. However, these basins cover an extensive
area, and the total loss may be significant.”

“3/18/64, Lead poisoning suspected and indicated in die-off {of about 300
mallards and pintails), Platte River, Overton area. Specimens collected
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and forvarded t; Bear River and Patuxent Research Stations. Diagnosis mot
yet received. Lead poisoning--does not appear to present too much of a
problem thus far. The above mentioned cases (4ncluding Capitol Beach Lake
at Lincoln some years back) are the only two known to this writer..." Bunt-
ing pressure within the state is confined primarily to the Platte River
Valley, Rainwater Bacin, Sandhill lakes and the Missouri River and is spread
out and changeable {rom vear to year, thereby eliminatinz the possibility of
the concentration of shot within a given area.” (L., J. Bonde, GMA).

Bellrose (1949) 1iuyts losces of about 600 blue und snov geese on two lakes
(Salt and Capitol Beach) near Lincoln during March and April 1945 and
1951-53. A pintail found dead near Burwell vas examined by Biologist
Schwilling and found to contain 14 gilzzard shot in various stages of ero-
sion, hlﬁlecorda of the Valentine NWR show a ainor loss among redheads in 1945
and 1946.

Negative reports vere received {rom Crescent Lake NWR, the GMA at Hastings,
the River Basins office at Grand Island, and the Nebraska panhandle concern-
ing which State Waterfowl Biologist J. T. Sweet says: "I do not believe

that we on this area are subject to the malady to the extent that it would
cause any concern. We do not have the concentration of shooters on our Sand-
hill lakes, rivers, and streams...”

Kansas

Phillips and Lincoln (1930)* tell about the death of large numbers of mal-
lards, pintails, and teal near Riverton during February 1923. lLead poison-

ing vas held responsible but not shot pellets, Water contaminated by refuse
from lead mines was blamed.

Bellrose (1959 ) recorded a loss of 200-250 mallards on Reeves Lake in Grant
County during January 1953.

"I have no record of lead poisoning in Kansas" (M. D. Schwilling, Waterfowl
project leader).

"I have Been no evidence of leed poisoning on or near the Quivira KWR--hov-
ever, there should be a high potentia) for it in this area as tne wvater
areas have been hunted over by private clubs since the early 1900's, One
reason for our not having seen evidence of sick ducks is the high popula-
tion of predatory animals and bald eagles (during vaterfovl concentrations ).
Lafore a duck gets 3ick encugh for us to notice be has been featured on the
menu of an eagle, coyote, skunk, etc.” (J. J. Harmon, Quivira NWR).

Negative reports received from Kirwin NWR and Topeka.
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Oklohomn

"Minor losses could go undetected as all deau and crippled birds are taken
by eagles and coyutes during the periods of heavy concentraticns. Duck
hunting is not heavy in the irmedinte area.” (R. J. Hitch, Salt Plain~ ¥4R)

Ballrose (1959) quoted R. E. Griffith's letter of 4/1/55 as follows: “Minor
losges have been rcported from Salt Pleins Refuge...”

Hegative reports recedived rrom GMA Frazler and Washite and Tishomingo NwRs.
Texans

American Fleld ror March 24, 1694, gave notice that two lots of ducks killed
at Stephenson's Luke had buen gefzed and condemned by the health officer at
Galveston. Resson: unfit for food because of lend shot "disease” which
already had been noted for twenty vears. (Phillips & Lincoln 1930).

Bellrose (1959) 1llsts o loss of 160 ducks at Mileshoe NWR in December 1946

attributed to lead poisoning and another in Aransas County in January-February
1949 involving 100 scaup.

Lubbock 1946, B76 victims of lesd poisoning counted. "This condition re-
sulted in the skeet range over o playa lake--. Perhaps N0% of the lead
shot landed (in) the lake, dry ruch of the time but with good rains--a
suitable place for up to 10,000 migrating ducks. ..the condition was
corrected by deep plowing (about 1b inches). (F. A, Tnuncson, GMf).

Jofferson Co. (Big Hill Bayou) Dec. 1961, During a dle-off 11 specimens
were collected for study: &4 blue guese, 1 snow googse, 1 shoveler, 3 pin-
tails, and 2 teal. The gizzards of five of these birds contained shot and
another bird without gizzand shot had all other symptoms of lead poisonirg.”
In the area---we have had several outbreaks of sick and dying waterlowl in
the past, and on one occasion several hundred dead waterfowl were taken from
one hunting club ares. These outbreaks occurred when the water levels were
low and--where hunting pressure i{s great.” (G. J. Nun, GMAY.

This same area had 8 lous in early 1963 estimated at 2,000 mellards and
pintails by M. J. Camery, GMA,

Megsrs. Singleton and Beacley, Texas Parka and Wildlife Depertment, reported
as many as 1,000 sick blue and snow geese in the vicinity of Sheldon Water-
fovl Mgmt. Area, Harris County, the forepart nf Dec. 1960. Preliminary
analyses performed by Texas A & M College indicated lead poisoning. Posting
of a Juvenile blue goose picked up on the management area Dec. 7 revealed
impacted crop and proventriculus and the remains of twelve (12) lead shot
in the gizzard. Singleton and Beasley theorized that affected dbirds must
be scquiring lead shot during the fall migration. {R. J. Buller, Central
Flyvay Representative)
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Kogative reports were received from the following areas: Laguns Atascosa,
Aransas, lagerman, Anohuac, Buffalo Laoke, Muleshoe NWRs, and from GMAs at
Corpus Christi, San Angelo, und Victoria.

New Mexico

Reports all negative from Bitter Lake, Bosque del Apache, and GMAs at Albu-
gquerque and Roswell.

Colorado

. ..does not geem to be important in Colorado probably because of lack of con-
centrated hunting. Most of our hunting clubs are on the river vhere lead shot
1s vashed avay." (J. R. Griedb, Asst. Gome Mgr.)

“Some waterfovl die-offs did occur on the refuge from 1953 through 1960, It
is expected that a few birds are sti.l dying off due %0 lead poisoning, par-
ticulorly in areas in the valley where gun clubs have been in operation for

some 30 yeara, but we do not have any specific information regarding this,”

(C. R, Bryant, Monte Vistu NWR).

Negutive reports frcm GMAs at Grand Junction and Denver.

Wzomins
"No reports or recordz."” (3. F. Wrakestrav, Supervisor Waterfowl Mgt.)
Kegative report also for Hutto:n Lake and Pathfinder NWRa.

Montana

"...l have come in contact with lead pcisodning in waterfowl s number of
times. In one instance--a swan-- gizzard (contained) 34 shot distinctly
numbers 4, 6 and 7% size shot and others tuo fine to recognize. I have
doctored a number of Caneda geese...” (E. L. (Sam) Mitchell, Polson, Mont.)

"We have observed lead poisoning in from 19-2% of the wintering population
of mallards vhich numbers annually from 5,000 to 30,000 birds. OCbviously,
lead ingested by these birds i3 picked up in other lceations---possibly at
some of the marsh oreas in Canada or, for that matter, on refuges such as
Bowloin, Medicine Lake, or a faw cf the other marsh areas that have been
shot over 50 ycars Or more., ---Lead polsoning is a very feuiliar disorder
to the refuge manager and vas first observed (by me) at Bear Piver Refuge
in the early 30's. It has appeared again on assignmerts for m:te than 30
years and uUxloubtedly is a mortality factor that cannot be ignorvd., --The
Central Flyway at laast that portion of it at this latitude, probably sees
fawer leaded birds than any other portion of the United States.” (F. T.
Staunton, Chas. M. Russell N#Range ).
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Helena 2/10/6h, Drainage frcm lead ore piles resulted in the death of

nuout 35 mallards according to GMA W. A. Bronn., The situstion has been
corrected.

Negative reports were submitted from thesc areas. Medicine lake, National
Bison Range, Billings, lewiston, Bowdoin, Fairfield, Benton lake, and Red
Rock Lakes. MHowever, Banko (1960)* tells of recovering 4 trumpeters which
died on their refuge teeding grounds it Culver Pond during late March and

early April 1937. Laboratory disgnosis indicated that lead polsoning
caused thair deaths.

Central Fiyvay Summary

Losses in this Flyway from lcad poisoning seem %o be mostly scattered amd
therefore difficult to evaluate. Only South Dekote cmong the 10 States of
this Flyway has chronic trouble apots, accoriing to the reporty submitted.

hut vhy South Dakota, amd why huve the outbreaks been on refuges whaere

hucting is not permitted? lluntiag pressure in that State i{s not as great

as in some of the cthers and thr type of hunting vhizh prevails would secen
less likely than in gome other places to result in heavy concentrationu of
shot. Lake bottoms are nat mich different ‘han they ~-2 elsewher:, in
relation to pellet availabillty to waterfowl, The ansver must be more otscure.

One clue is that die-offs becom: noticesble when lakes become ice-bound, ex-
cep: for oven holes. This means tlat birds which have lirgered behind the
xain flight become highly concentrated. When the blrds concentrate on refuges
they are seen snd when they are sick or die under these conditions, they are
noticed. Sowtimes the birds ure forced into situations wbere lead shot is
available but other times it had tc be picked up at some other plece.

It seems reasonable to conclude that there are significant nurbers of birds
in the Central Flyway populstion containing ingestec shot but this fact
becomss known only under specisl conditions mach as st—ess periods or vhen
special studies are nade, Since little olfo t has beer. made to date In

this Flyway to evaluate the lemdi poiaoning p; oblem, it is not surprising
that records of its occurrence are relatively few. That the potectisl exists
in various parts of the Flyway, novever, is evident.

#8es bibliography
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PACIFIC FLYWAY

British Columbia

Belirose (1959 )* tabulated the incidence -° lead shot founé in npearly 40
thousand glzzarde collected in the United staui= and Canudr. The highest
rate founs outside %he Mississippi Flyway wvas from & "mall ra=ple obtained
by Malysh ££ (1951) in the lower Fracer Valley of British Colunhia.

"In Britiih Columbla, the protlem of lead poisoning among winteri.,g flocks
of trumpe.ers has presented & recurring threat. J. A, Munro (1949 ) docu-
rented the loss of at least 9 trumpeters of tha Vaseaux lake wintering
ﬁOpulation of 1925. ---The stomach contents of ) of these victims contuined

5] shot. -~-Miro also recoxds the loss of at l=ast 13 trumpeters from a
flock of .5 wintering on Vancouver Islamd in 134€. The stumach tracts of
these vicuims held from 2 to 29 pellets each." Binko (1960)*

Alasko

Juneau, 1962 to date. "The contuminax. area is one small pond over vhich
the trap shooting 1s done. --The attractiveness of this specific pond over
tha others for transient waterfowl is its grevel bottom whereas most of the
otherg ere fine giuncial silt. After only 3 years of use Y the gun club,
the bottom of the entire pond is quite literaslly paved with leed shot--al-
moat an iach in the area of concentrated fallout. The poteatial for water-
fowl here is very great--upvwards of 50,000 during each spring migration amd
perhaps a similar number during the fall. Species involved: Caneda geese,
mallerd, pintail, widgeun, green-winged teal, scsup, goldencye, and btuffle-
bead." {H. A. Honsen, Waterfowl Supervisor).

Speaking of Alaske generally, I doubt that lesd poisoning 13 a serious
factor. Some exceptions may occur in the Cook Ialet srea wnore a few ponds

may have been used for several jears." (D. L. Spencer, Wildlife Refuge
Supervisor).

Negative repo~ts from 4leutian Islands NWR, Fairbanks, Anclhorage, Kodiak,
Ketchikan, Claren:e Rhodes NWR and Kenai.

Washing ou

"gince 1960 heavy waterfovling pressure has cccurred in the developed marsh
unic I and an cccasional veterfovwl loss (leas than five parcent) has been
attribut=d to lead poisoning. ¥e wcld assume that with ccatinued heavy
annual yubilc hunting use of this skullow marsh, the frequency of ingested
lead rrd resulting less will increase. To our knowledge, viterfowl mortality
from ledd poisconing has been non-existent or sxtremely low throughout tha
Colunbia Basin of Central Washington.” (P. A, Lehenbaurer, Columbia KWR,)

#Zee vivliography.
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"I have heerd rumors--.f divers lying on the shores of Baanbridge Islard in
September of 1963, Lead polsoning wao suspzcted." (H. L. Cantrell, GMA)

"Areas around Puget Sound are potentlal problem areas-~-because of heavy
soils and intensive shooting on some club ereas. (J. E. Chattin, Pacific
Flywsy Representative).

Negative reporis from Turnbull NJR, Willspa NWR, McNary NwR, Little Perd
Orellle NWR, and GMA's statiuned at Moses Lake and FSeattle.

Oregon

"In my opinion lead poisoning in the eastern part oi Oregon--is not and
never %will b> very serious.” (F. E. Krellexr, GMA).

“vesthere is no doubt that lmad poitoning is the cause of a moderate loas
of vaterfowl in this erea, especlally on the morsh ereas o~ the public
shooting grounds in the Tule lake-Lowur Klamath areas.” (W. Fuchs, GMA).

" ..most losses from lead polsoning usually vere from the high water years
when small outlying basins, unormally dry, were flooded--. Bottoms of most
of thede playm lakes are firm and there is little sinking of shot into the
mud. Although most of the ducks passing through were pintails, mallards,
and other puddle ducks, the preronderance of casualties fell into the div-
ing duck group. A few whistling swans were alsc lost, =-not over 500 birds
were Jost most years with this number rising to 1,000 birds, primarily can-
vasbacks, redheads, and lesser scaup, during the most severe years, or
about 1 year in 10. (1942 an especlally bad year), --at Malheur Refuge

I think 1t unlikely ilat it accounts for more than 2 to 4 percent of the
hirds traveling through the area, probably mch less. However, even if
only 1 percent wer~ lost, and this mortality rate were rapeated at several
other locatior . along the Flywsy, 1t would not be long before the propor-
tion could beceme 8 significent drain on the populstion.” (R. C. Erickson,
Res, Stafl Specialist).

"Eastern Cregon areau, such as Summer Lake, Warney Valley, etc., would not
be a serious problem because tney dry up in drought yeurs and blow sand and
dust or heavy vegetative growth makes shot unavilsble." In wesiarn Oregon,
wve hnve some slight problem o) smell club areas which have heavy scils and
permanent ponds. Sauvies Islend, the State public hunting aree, does not
appear to be a serlous provlem because of cultivation and annual spring
flooding which overlays much of tle area with silt. (J. E. Chattin, Pac.
Flyvay Representative ).

“The only known instances---that have come to ry attention--Sauvies Island
Mam;gement fArea and the Tule Lake, Lower Klamath NWR system." (T. Garratt,
GMA ).

Hegative reports from Summer lake and Lakeview.



Calif:rnla

Bellrose (1959 ) recorded the lo.s of 9,000-10,000 pintails in 1929 on San
Frarcisco und Suisun Bay areas and 4,000 pintails und green-winged tenl
during the winters of 1944-%4 at Salton Sea NiP.

"lead poisoning of ducks in Califcrnia might be described us A chronic
condition. It is present, but not in large die-offa. ...the main areas
vlare lead poisoning occurs ere those that have the most hunting., These
include Tule Lake, Sacramento Valley, mainly arowd the Butte Sink; Sulsun
Marsh, San Francinco Bay, San Joaquin Valley, mainly the Grasslands; and
the gouth end of ihe Saslton Sea." {¥. M. Kozlik, Waterfowl Coordinator).

"The most important waterfovl areas include the Dacramento, San Joaquin,
and Su’sun Marsch areag where lead poisoning is and will likely continue
to be somewhat ¢ a problem. These areas are intensively shot by gun
cluhs and this beavy shooting has continued pince the early 1909's. Pond
bottems In mar; ‘ustances ate heavy, impervious clay amd relatively hard.
Tn such aitunticas le:ad shot persists in availability over a long pericd.
Tais area generally is probably the most lethal of all atateside areas.

"Managed public¢ shooting ereas in tlese localities are probably less haz-
ardous because of pond anl crop roteiisn and cultivation which reduces
ovallability of spent ghete The same would be true for the Tule~-Klamath
area or othelrs where pass shooting or field shooting is the common practice.
San Francisco Bay proper, 1 would not ¢lass as a problem ares, but some of
the ad jacent fresh or talt water ponded areas in the South Bay or marginal
areas may ki1l some ducks.,” (J. E. Chattin, Pacific Flyway Representative. )

"Solmao Co. (Suisun Marsh) 1963, 30C.400 ducks lost” (C. P. Stribling, GMA).

"I suspect that cousiderably more lead poisoning hus teken place than has
been given credit in some of these losses as they occur in the vicinity of
hunticg areas, and in situations which would be indicative that .ead was
being ingeated," (A, E. Weinrich, GMA)

Butte, Zolusa, Sutter, Glenn Cos. "Each, urter the close of the waterfowl
sessop, vaterfowl are reported and observed in sick and dying conditlon
throughout the duck club erea in che above counties. Many deaths have lLeen
confirmeid as lead poisoning b¥ technicians from the California Fish & Coame
Departmwent. In the San Josguin-Sacramentu River Delta area, there is an
annual loss due, malnly to fow) cholera; however, some deaths have been
attributed to lead poisoning." (J. E. Downs, GMA).

Negative reports vere submivted from the following localities: Merced NWR,

Kern and Pixley NWR, Modoc NWR, Sscrument FWE, Saltcn Sea N4 and for GMAs
at Tulelsie, Chico, Fresro, Pasedens, Bokersfi:ld, Sun Dieg., 2nd Merced.

33

- —

Y

LT o B /L LULEL A S I B | R

1

|1||¥%|" LTI 11 T}I



(TS I Y

Nevada

"'o the best of my knowiedge there has been no verious incidence of lead
poisoning in waterfowl in Neveda., Although mcol waterfowl hunting is

done on State and Federul public hunting areas, hunter density 1 relatively
low. +..As hunter density becomes higher-<.lead polsoning could poasibly
become un important cause of vaterfowl mortal'ty in the fuv . ..’ (c. R,
Oglesby, Nev. Fish & Gume Dept. snd R. C. Watuson, 3villwas . N-

Negative reports received from Ruby Lake NWR, Desert Game Range, i. rana-
gat NoR (new in '6), and the northern distric:., The southern distrizt
also submitted a negative ~eport but GMA Wilscn sdded: 'Watertowl hurting
in this area lo--restricted to a few thousand acres. As populations--.n-
crease {lead poisoning) may become more evident here. ,..more and more
pressure is being placed on these areas.”

Arizonn

"Generally light gunning pressure and type of havitst appear to ipdicate
no problem with lead poiscning.” {J. E. Chattin, Pac. Flyway Representative).

Negative reports received fromn Havasu lLake N4R, Kofa ani Cabezo Game Runges
and Imperial N/R.

Utah

This State was the <zene of tne firs: poisoning study, that by Dr. Wet.
more in 1916 at the mouth of the Bear ,...cr. Using a sieve he obtained
bottom samples which revealad the presence of a considerable amount of spent
shot within easy reach of fewding waterfowl.

Davis County (New Stute Gun Club) Jan-Fsb, 1955. "Estimated 250 whistling
swenu lost. This club 1s heavily shot--. During severe cold weather, most
of the water cover~d with ice and several hundrad swuns congregated on a
small area of oren waier at the confluence of tiie Jordan River and Gun Club
Lake., ~--Undoubtedly, %his sam: comlition of heavily concentrated fesding
occurred other places--«."

4 /28748, "Suveral svans died in the vieinity of Syracuse, Davis County.
Dr., Jessop Low made & stomack analysis of several dead birds and stated all
died of Teud p-isoning.”

3/8/55. "During recant veeks, several whistling svaus have died on the New-
state duck club. {Cluc manager Johnson (claimed) he picked up 641 dead
swans during March of 1955.)

"...8ince 1958, we have had Iittle or no loss attributed to lead poisoning

on ducks and geeses but) up to two dozen whistling swcns." (W, E, Ritter,
GMA).
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"From our ob: svatlons srd past records we feel that the extent and impor-
tance of lead polioning in causing wate fowl mortality st Bear River Refuge
is very minor. while we do know that we have some losurs from lepd poison-
ing at the refuge the avallable infourmation is rather meager ard question.
able., It 1s difficult to diugnose the cause of death vhen large nvmbers
of dea- waterfowl are being plled up durlng periods of botulism outbreaks.
Unacut =daly, lead polsoning !s & countrivuting factor, however, to what
exten® 1 UDKNOWN. ...WE Lave felt that the actual losces--f{rom laad poi-
ve . 2i3g were relatively imall sven though a conaiderable percentage of the
vaterfowl may ingest som -ad from time to time." (V. T. Wilson, Bear
River NWR).

"Bear Rlver and Cgien Bay Refuges 1957-58. Dr. Mulcolm E. McDonald.-and

I examined 58 swans--in connection with my mas‘er’s study. Ws found that
ten birds htad defiritely died of lead puisoniny. All ten vere Juveniles.
ees0De bird nhad ingesied 236 lesd pellets and another--152., It was not
uncommon to find ouner waterfowl so affected at Bear Fiver Rafuge.-., It
vas my impression -..at the logsses were sigoificant, uid ever more so on

some of the private hunting marshes closer to Salt Lake City.' (G. A. Sher-
wood, Wildlife Bic..gist).

Letter from Dr. Je: sop B. lov of Utah State University, dated L/23/64:
Speaking of lead : i{soning: "This type of loss is golng on right here at
an insidicus rate i I feel this rate will probably increamse through the
years. This 48 bzowd on the fact that I have seen limited numbers of water-
fowl sick from lead polsoning in past years and that much more leasd is be.
ing deposited yearly on iteh and the western marshes. Just yesterday I sav
a number of redheusds at Jgden Bay Bird Refug: unable to fly and if I vere
to guess this is u resuls frow leed poisoning. However, getting evidenc-

ins another matter because the birds witn lead polsoning sneak off into
beavy cover where they die unnoticed and uncounted,"

"To my knowledge, theru have been no outbreaks of lead poisoning in Utah.
An occasional bird is picked up vhich is obviously leaded, but the total
loss from this cuuse is certainly insignificanc. There 1s a possibility
that under proper winter conditione, where open water persists only on gun
clubs which may be hesvily shot, that some loss could occur both in ducks
and whistling swans. We have suspected that some of the 20 or so whistling
svans lost this winter may have become leaded because of their feeding for
extended periods in small areas. ...it 18 unlikely that lead poisoning
will become & problem in Utah for some time to come.” (D. A. Smith, Asst.
Chief,Gam--Haterfowl,Utan Dept. Fish & Game.)

Since 1957, Dr.  me I, Jensen, Chief, Se:tion Wildlife Digesse Rasearch
at Bear River ~ch Station, has conduct ! post mortems on 630 waterfowl.
Most of the ::e us came from Utah but a iew were sent in for diagnosis
during die-cif: Texas and Nebraska. Forty-five or 7.1% of the birds in
this sample cratained ingested lead, Besides whistling swans, there wers

2 kinds of geese, 8 kinds of ducks and a coot represented, '
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"Heaviest ghooting 11 on the Salt Lake Valley on public shooting grounds and
a fev clubs. Lead here may be a problem since pond bottoms are fairly solid
and no rotation or cultivaticn is practiced. The remainder of tre State I
vould assume is so lightly snot that no prcblem areas would be erident.”

(J. E. Chattin, rac. Flyway Representative.)

Negative reports received trom GMA at Richfield and Fish Springe NWR.
Jdsho

Falmbach and Coburn (1937) reported on their investigation of "starvation”
in socuthern Idaho during January and February 1937. Along 2.5 miles of

the Portneuf River neor Pocatello they counted 75 dead ducks and along 3
miles of drainage ditches near Bolse, 115 dead ducks. On nearby feed

fields they noted 42 ducks on epproximately 15 acres. They comducted
autopsies oo 90 birds . ° of thege, the gizzards of 11 contained lead shot.
They commented: “..lead poisoning, now considered one of the most insidious
factors tending to reduce the wintering flocks, wes long mi~ Aderstood and
its seriousness ignored.,"”

"Mcst of the State is only lightly gunned and in the more intensively shot
areas, lead is a negligible problem because . the character of the areas,
t.e., tield shooting or river and island ' .ting." (J. E. Chactin, Pac.

Flyway Representative ).

Negative reports received from Deer Flat, Minidoka, and Camas NWRs.

Pacific Flyway Summary

Waterfowl migrating through this Flyway run the riek of visiting an ares
whe e laad shot pellets are available to them, just as they do in the other
three flywvays. Parts of the far west are so lightly shot that lead accum:-
lution on marsh bottoms is widely scattered and does not constiitte a
gerious hazsrd to feeding wildfowl. But here and there are heavily shot
places with firm bottoms which retain lesd pelle's well within the feeding
zZone.

As seversl observers pointed out, lead poisoned victims are eagily overlooked
in theve "wide open spaces". Where massive killers 1i¢e botulisr. and fovl
cholerus are at work, it is likely that many lead victims are incloded with
those chalked-off to these other mortality agents.

Considering the fairly large number of records obtained with little special
attention directed at the lead polsoning problem plus the obvious growing
potentisl, it must be concluded that here as elsewhere lead poisoning is an
important problem.
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DILCUSSION

The ."sreg?i g pages precent a hodgepudige of racis and opinions on the lead
poliscuirg problem in many srcas used by North Amoricar. waterfowl. What
does all this infor-atlioi te:an? There are conflicting reports from the
gam areu a:d every degree of concernh expressed ubout the wma® -dy, from
none at all to one of extreme unxiety.

In evaluating thege repcrts and the problem involved, several points need
clarification, Many of the reports have used the terms poteniial, inci-
dence, and logses rather inosely, By "potentinl” we mean that spart lead
is available to feeding vnterfowl in quantity. So far, "quantity” hes not
J¢en defined but a rough rule of thum. has been suggested by Jessen and
Lound (1959 )* as "about 2 shot per square foot in heavily hunted areas anmd
0.2 shot per square foot in mederately hunted aress..." as an average in a
large series of samples. They hasten to point out, however, that "lead
shot availability to waterfowl--will be closely related to hunting pressure
and nature of tbe underlyins, soile {hence) the problem of lead shat inci-
dence will have %o b: evaluated on the basis of individual arees,”

Thus, potentiasl amd incidence are used in expresaing the degree to which
shot 1s available tc the birds. "Incidence,’ hcwviver, is mcre commonly used
to express the number of ingested shot found ir the gizzard during fluovros-
copy or stomach analyais. 3But incidence may be related vo actual mortality
only in a general way. There are maLy recordr of leud poisoning mortality,
demonstrated by chemical snalysis of interzal organs or bone cartilage, when
incidence was zero (the lead was either ground up or passed by the time of
the examination) but the damage alresdy had been done. Conversely, birds
appeuring healthy have been found with ingested shot. Depending on diets,
wenthar conditions, and species’ asge and sex differences in ability to re-
sist poisoning, the presence of lead in the gizzard is not directly con-
verted to a figure representing loss.

Tra geographic and chronoiogical distribution of tha problem seems to make
1little senso. In some cases severe outbreaks were reported in the litera-
ture decades ago. Since that time, despite presumably increased hunting
Prissure in these aress, no additional records have been added. Why?

We believe that orie exvlanatiun 1s that gutbreaks severe enough to attract
attention muat be triggere. %y special conditious. Some observers have
reported that low water levels make an cuitbruak more likely; others have
found high vater levels set the stage. Report after report points to stress
caused by extreme cold and snowstorms which restrict food supplies as condi-
tions which cause large die-cffs most often. In a few places across the
country, conditions are right for lavge die-offs almost ennually, other
plsces they occur intermittently and still others only rarely. Furthermore,

the place where mortality occurs is not necessarily the sames place where
the shot was picked up.

*Jeasen, Robert and Richaxd Lound 1959. Study of incidence of lead shot in
certain marshes and lakes. P-R Job Complation Rept. Minn. W-11-R-19, Job #10,
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We agree with those who have commented about the "innidious" nature of lead
polsoning.

As Frank Bellrose put it (let. 5/6/64), "..\Me know the high rate of natural
mortality ip birds, but hov often do you find s desd bird? Most waterfovl
that die from lesd polsoning are never noted. Sick vaterfowl seek concesl-
ment in the densest vegetation and they seei 1solation. Except in hunting
season, rew people frequent ereas vhere vaterfowl occur. Therefore, the
attriticnal losses of ducks from lead polsoning are seldom, if ever, observed.
In my opinion, theoe ere the big losses. Llarge losses---are ohserved, but
even here the magnitude of losyes chserved are usually mininal, while the
actual losses may be considerably greuter.”

During an everage tunting scason st least 12 million pounds (6,000 tons) of
lead are deposited on watertowl habitat. Fortunately, much of it falls in
deep vater, on sof't bottoms of mrshes or in other places Jhere waterfowl
are not likely to tind {t, But ‘here are plates 1in sll rour flyveyg---
probably more than we realire---where shot is reedily available to the birds.
We know from experience that a certuin percentage of the shot will be in-
gested., Under certuln comditions, one or more pellets will kill a duck.

Many factors will result !n greater or lesser smounts of the total shot de-
posit to Le consumed any lven yesr und the resulting loss rate will vary
depending on conditlons ulresdy mentioned, OSome lerge die-offg---like those
at Grant's Lake, Manitcba, Sand Lake, South Dakota, and Claypool Reservoir,
Arkansas, areas where shooting has hesn entirely absent or light for many
years-~-puggest that in the waterfowl populatiuvn are many individuals carry-
ing lead which will succumb under one cet of conditions or survive uuder
another. Or, perhaps they don't gurvive, but simply die in videly scattered
ploces rather than ot one gspot. And if bixds in that condition do survive,

what then? Do they return to full health or are they incapncitated in some
way?

Thus the lead poisoning problem, like many others, is difficult to capsulate,
It is certainly real, but hov big we do not know., There is resson to think
it composes a large pari of so-called natural mortality.

Some contributors remarked that the problem was unimportant because only one
or tvo percent of the stomachs containad lead shot. They forget that lead

is not retained in the gizzard indefinitely. Bellrose {1959) pointed out
that "observations in the field and in the laboratory indicate tha* & mallard
that survives ingestion o lead will have eliminated the lead 18 days, on

the average, after ingesgtion; a mallard that dies wlth lead still ir the
glzzard wvill die 21 days, on the average, after ingestion. (Hence) 20 days
have been choscn a8 the average period of turnover of lesded mallards in the
wild." Therefore, during a wintering period of 120 days there ere 6 turnover
periocds. This factor should be applied to incidence figures to arrive at

the actual rate at which lead is ingested by the population. Using this
correction, Bellrosy at the time of his study, concluded that one-fourth of
the wild mallards of North Amei-ica ingested shot annually. He further
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concluded that "..tbe anpual vaste due to lead poisoning among all species
of vaterfowl in all North American flyways is estimated to be between 2 apd
3 percent of the population.” This would emount to a wastage of a million

or more ducke plus lesser numbers of geese and swans when populations are
at norma) levels.

In the present atudy, we have found no basis for rejecting Bellrose's con-
clusions., Even if losses were considerably belov his estimates, they would
have to be considered important %o our msnagement program by vhatever yard-
stock is applied. The chances may be equally good that he has undersstimated
rather than overestimated. We, therefore, conclude that lesd poisoning 1s a
serious problem ard one worthy of considerable effort to solve.

Arthur 5. Haewkins,
Mississippi Flyway Representative

July 8, 1964
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